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Salinity and BoronSalinity and Boron

Background on San Joaquin 
River Water Quality



Technical BackgroundTechnical Background

nn Area of ConcernArea of Concern

nn Current Water Quality ObjectivesCurrent Water Quality Objectives

nn Past and Current Water Quality ConditionsPast and Current Water Quality Conditions

nn Changing ConditionsChanging Conditions

nn Questions, Discussion, and CommentsQuestions, Discussion, and Comments
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Current SalinityCurrent Salinity
Water Quality ObjectivesWater Quality Objectives

  In 1991, the SWRCB adopted the following water In 1991, the SWRCB adopted the following water 
quality objective for electrical conductivity (EC) quality objective for electrical conductivity (EC) 
in the Bayin the Bay--Delta Plan for the San Joaquin River at Delta Plan for the San Joaquin River at 
Airport Way Bridge near Vernalis:Airport Way Bridge near Vernalis:

 Time Period

 April through August

 

 September through March

 Objective (µs/cm)

 700

 

 1,000



Current Boron Current Boron 
Water Quality ObjectivesWater Quality Objectives

1.3 critical year / year round

 1.0   (or 2.6 maximum )16 September to 14 March

0.8   (or 2.0 maximum) 15 March to 15 September

 Merced River to Vernalis

 2.0   ( or 5.8 maximum) 15 March to 15 September

 Sack Dam to Merced River:

Mean Monthly Objective 
(mg/L)

Location
Season
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San Joaquin River at Crows Landing
Monthly Average Electrical Conductivity

San Joaquin River at Crows Landing
Monthly Average Electrical Conductivity
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San Joaquin River near VernalisSan Joaquin River near Vernalis
Percent of days that 30Percent of days that 30--day running averageday running average

electrical conductivity objective has been  exceeded electrical conductivity objective has been  exceeded 
from water year 1986 through 1998from water year 1986 through 1998

11%

September to March April to August

49%

Percent of Days Objective Exceeded



San Joaquin River at Crows LandingSan Joaquin River at Crows Landing
Percent of months that mean monthly electrical Percent of months that mean monthly electrical 

conductivity at Crows Landing exceeded Vernalis conductivity at Crows Landing exceeded Vernalis 
objectives from water year 1986 through 1998objectives from water year 1986 through 1998

67%

September to March April to August

78%

Percent of Months Objective Exceeded
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San Joaquin River Supply WaterSan Joaquin River Supply Water
Electrical ConductivityElectrical Conductivity
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Water Quality is a function of...Water Quality is a function of...

nn Dilution flowsDilution flows

nn Salt LoadsSalt Loads

Where are salt and water coming from?
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Lower San Joaquin River BasinLower San Joaquin River Basin
SubareasSubareas

Grasslands Watershed

N

Reservoir
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of Salt Slough
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Mean Annual Salt Load to SJR for WY 1977 to 1997:  1.1  million tons

*Northwest Side estimated by difference :Vernalis minus sum of other sources
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9%6%

9%
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WY 1977 to 1997:  Mean Discharge:  3.7  million  acre-feet,

Basis:  Historical data and spreadsheet analyses
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Sources of Salt (by type)Sources of Salt (by type)
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Basis:  Historical and SJRIO* model data and spreadsheet analyses
*SJRIO: San Joaquin River Input Output Model

Mean Annual Loading of TDS to SJR for WY 1985 to 1994:  1 million tons



WY 1985 to 1994:  Mean Discharge:  1.9  million  acre-feet,

Basis:  Historical and SJRIO* model data and spreadsheet analyses
*SJRIO: San Joaquin River Input Output Model
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Lower San Joaquin River BasinLower San Joaquin River Basin
Changing ConditionsChanging Conditions

nn Vernalis Adaptive Management Plan (VAMP) Vernalis Adaptive Management Plan (VAMP) 
–– changing SJR flow patternschanging SJR flow patterns

nn Grassland Bypass ProjectGrassland Bypass Project
–– decreased flow volume, decreased salt load, increased salt concedecreased flow volume, decreased salt load, increased salt concentrationntration

nn Changing CVP AllocationsChanging CVP Allocations
–– fluctuating agricultural water supply (limits on Delta pumping)fluctuating agricultural water supply (limits on Delta pumping)
–– increased wetland deliveries in last decade (Central Valley Projincreased wetland deliveries in last decade (Central Valley Project ect 

Improvement Act)Improvement Act)

nn Increased Agricultural Water Use EfficiencyIncreased Agricultural Water Use Efficiency
–– water transfers, decreased return flowswater transfers, decreased return flows

nn Increased use of Subsurface Agricultural DrainsIncreased use of Subsurface Agricultural Drains
–– increased salt load to SJRincreased salt load to SJR



QuestionsQuestions

nn Is this an accurate representation of current Is this an accurate representation of current 
water quality conditions?water quality conditions?

nn What can you do?What can you do?
–– keep in touchkeep in touch

»» help us update our mailing listhelp us update our mailing list

–– commentcomment
»» review draft reportsreview draft reports

»» discuss locallydiscuss locally



San Joaquin RiverSan Joaquin River
Basin Plan Amendment Addressing Basin Plan Amendment Addressing 

Salinity and BoronSalinity and Boron

Water Quality 
Objectives for Salinity 

and Boron



Water Quality Objectives Topics Water Quality Objectives Topics 

nn State and Federal LawsState and Federal Laws

nn Effects of Salinity on Beneficial UsesEffects of Salinity on Beneficial Uses

nn Salinity AlternativesSalinity Alternatives

nn Effects of Boron on Beneficial UsesEffects of Boron on Beneficial Uses

nn Boron AlternativesBoron Alternatives

nn Questions and CommentsQuestions and Comments



Why Evaluate Water Quality Objectives Why Evaluate Water Quality Objectives 
for Boron and Salt?for Boron and Salt?

nn Directed by State Board BayDirected by State Board Bay--Delta PlanDelta Plan

nn Boron Objectives Not US EPA ApprovedBoron Objectives Not US EPA Approved

nn Impaired Water BodyImpaired Water Body



State Laws and Policies State Laws and Policies 
for Setting Objectivesfor Setting Objectives

nn Beneficial UsesBeneficial Uses

nn Environmental Characteristics Environmental Characteristics 

nn Reasonably AchievableReasonably Achievable

nn Economic ConsiderationsEconomic Considerations

nn Need for Housing & Recycled WaterNeed for Housing & Recycled Water

nn Sources of Drinking Water PolicySources of Drinking Water Policy

nn Antidegradation PolicyAntidegradation Policy



Federal Laws and PolicesFederal Laws and Polices

nn Latest Scientific KnowledgeLatest Scientific Knowledge

nn Protect Designated (Beneficial) UsesProtect Designated (Beneficial) Uses

nn Concentration and Disposal of PollutantsConcentration and Disposal of Pollutants

nn Effects on Human Health and WelfareEffects on Human Health and Welfare
nn Effects of Pollutants on Biology Effects of Pollutants on Biology 

nn Antidegradation PolicyAntidegradation Policy



Beneficial Uses of the Lower San Beneficial Uses of the Lower San 
Joaquin RiverJoaquin River

nn Municipal and Domestic Supply Municipal and Domestic Supply 
nn Irrigation Water SupplyIrrigation Water Supply
nn Spawning, Reproduction, and/or Early Spawning, Reproduction, and/or Early 

Development Development 
nn Stock Watering Stock Watering 
nn Industrial Process SupplyIndustrial Process Supply
nn Recreation Recreation 
nn Freshwater HabitatFreshwater Habitat
nn MigrationMigration
nn WildlifeWildlife



SalinitySalinity

nn Dissolved Mineral Concentrations in WaterDissolved Mineral Concentrations in Water

nn Combination of Various Salts in SolutionCombination of Various Salts in Solution

nn Typically Measured As:Typically Measured As:
Electrical Conductivity (EC)  Electrical Conductivity (EC)  

Total Dissolved Solids (Total Dissolved Solids (TDSTDS))



Drinking WaterDrinking Water
EC (EC (micromhos/cm)

State Drinking Water Secondary State Drinking Water Secondary MCLMCL

nn Recommended      Recommended      900900

nn Upper LevelUpper Level 1,6001,600

nn Short TermShort Term 2,2002,200



Irrigated AgricultureIrrigated Agriculture
ECECww ((micromhos/cm)

Ranges of Crop Sensitivity to Salinity
n Sensitive Crops               under 1,000

n Moderately Sensitive    1,000 to 2,100
n Moderately Tolerant     2,100 to 4,200 
n Tolerant                        4,200 to 6,800 

n Unacceptable                    over 6,800



Irrigated AgriculturalIrrigated Agricultural
Salt Sensitive CropsSalt Sensitive Crops

nn Sensitive Crops Include:Sensitive Crops Include:

Beans, Rice, Carrots, Onions, Peas,Beans, Rice, Carrots, Onions, Peas,

Almonds, Apples, ApricotsAlmonds, Apples, Apricots

nn Moderately Sensitive Crops Include:Moderately Sensitive Crops Include:

Alfalfa, Corn, Broccoli, Tomatoes, Alfalfa, Corn, Broccoli, Tomatoes, 

Lettuce,Lettuce, GrapesGrapes



Alternative Water  Quality Alternative Water  Quality 
Objectives for SalinityObjectives for Salinity

nn No ActionNo Action

nn Full ProtectionFull Protection

nn Delta Export Delta Export 



LSJR at Crows Landing

San Joaquin River

Stanislaus River

Tuolumne River

Merced River

Salt Slough

Mud Slough

Mendota Dam

LSJR at Hills Ferry

Lower San Joaquin River BasinLower San Joaquin River Basin

SackDam

LSJR at Lander

LSJR near Vernalis



Salinity Salinity 
No Action AlternativeNo Action Alternative

EC (EC (micromhos/cm)

State Board Vernalis Objective:State Board Vernalis Objective:
April through August           April through August           700700

September through March  September through March  1,0001,000

Secondary Drinking Water Secondary Drinking Water MCLMCL: : 
Recommended                      Recommended                      900900

Upper Level                       Upper Level                       1,6001,600



Salinity Salinity 
Full Protection Alternative Full Protection Alternative 

EC (EC (micromhos/cm)

State Board Vernalis Objective:State Board Vernalis Objective:
April through August           April through August           700700

September through March      September through March      1,0001,000

Mendota Dam to VernalisMendota Dam to Vernalis

April through August          April through August          700700

September through March September through March 900900



Salinity Salinity 
Delta Export Alternative Delta Export Alternative 

EC (EC (micromhos/cm)

State Board Vernalis Objective:State Board Vernalis Objective:
April through August           April through August           700700

September through March    September through March    1,0001,000

Mendota Dam to VernalisMendota Dam to Vernalis

Year AroundYear Around 1,0001,000



Range of Alternative Range of Alternative 
Electrical Conductivity ObjectivesElectrical Conductivity Objectives
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San Joaquin RiverSan Joaquin River
Electrical ConductivityElectrical Conductivity
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BoronBoron

nn Element Found in NatureElement Found in Nature

nn Common in the Arid Western USACommon in the Arid Western USA

nn Measured as Total Dissolved Boron, mg/LMeasured as Total Dissolved Boron, mg/L



Effects of Boron on Effects of Boron on 
Beneficial UsesBeneficial Uses

nn Municipal and Domestic Supply Municipal and Domestic Supply 
nn Irrigation Water SupplyIrrigation Water Supply
nn Spawning, Reproduction, and/or Early Spawning, Reproduction, and/or Early 

Development Development 
nn Stock Watering Stock Watering 
nn Industrial Process SupplyIndustrial Process Supply
nn Recreation Recreation 
nn Freshwater HabitatFreshwater Habitat
nn MigrationMigration
nn WildlifeWildlife



Drinking Water  Drinking Water  
Boron (Boron (mg/L)mg/L)

US EPA US EPA 

IRIS Reference Dose    IRIS Reference Dose    0.630.63

SNARL  SNARL  0.600.60

State Department of Health ServicesState Department of Health Services

Action LevelAction Level 1.01.0



Irrigated AgricultureIrrigated Agriculture
Boron (Boron (mg/L)mg/L)

n Very Sensitive under 0.5
n Sensitive Crops 0.5 to 1.0

n Moderately Sensitive   1.0 to 2.0
n Moderately Tolerant   2.0 to 4.0 
n Tolerant                       4.0 to 6.0 

n Very Tolerant 6.0 to 15.0



Irrigated AgriculturalIrrigated Agricultural
Boron Sensitive CropsBoron Sensitive Crops

Very Sensitive Crops Include:Very Sensitive Crops Include:
Blackberry, LemonBlackberry, Lemon

Sensitive Crops Include:Sensitive Crops Include:
Apricot, Cherry, Grape, Walnut,Apricot, Cherry, Grape, Walnut,
Beans, Strawberry, WheatBeans, Strawberry, Wheat

Moderately Sensitive Crops Include:Moderately Sensitive Crops Include:
Broccoli, Carrot, Lettuce, Pea, Red Broccoli, Carrot, Lettuce, Pea, Red 
Pepper, RadishPepper, Radish



FishFish
Boron (mg/LBoron (mg/L)

nn Rainbow Trout (Steelhead) Embryo Rainbow Trout (Steelhead) Embryo 
Development      0.75 to 1.0Development      0.75 to 1.0

nn Catfish      22 to 155    Catfish      22 to 155    

nn Salmon     over 100Salmon     over 100



Summary of Effects on Most Summary of Effects on Most 
Sensitive Beneficial Uses Sensitive Beneficial Uses 

Boron (mg/L)Boron (mg/L)

nn Drinking Water SNARL  Drinking Water SNARL  0.600.60

nn Sensitive/Mod. Sensitive Crops     0.5 to 2.0Sensitive/Mod. Sensitive Crops     0.5 to 2.0

nn Rainbow Trout Embryos   Rainbow Trout Embryos   0.75 to 1.00.75 to 1.0



Alternative Water Quality Alternative Water Quality 
Objectives for BoronObjectives for Boron

nn No ActionNo Action

nn Full ProtectionFull Protection



No Action AlternativeNo Action Alternative
Boron (mg/L)Boron (mg/L)

1.3 Critical Year / Year Around

 1.0   (or 2.6 maximum )16 September to 14 March

0.8   (or 2.0 maximum) 15 March to 15 September

 Merced River to Vernalis

 2.0   ( or 5.8 maximum) 15 March to 15 September

 Sack Dam to Merced River:

Mean Monthly Objective 
(mg/L)

Location
Season



Full Protection Alternative for Full Protection Alternative for 
Boron (mg/L)Boron (mg/L)

Mendota Dam to Vernalis
Four-Day Average

Year Around
0.60.6



Boron No Action AlternativeBoron No Action Alternative
Lander Avenue, 1976 Lander Avenue, 1976 -- 19971997
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Boron No Action AlternativeBoron No Action Alternative
Patterson/Crows Landing, Patterson/Crows Landing, 

1976 1976 --19971997
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Summary of AlternativesSummary of Alternatives

SalinitySalinity
nn No ActionNo Action

nn Full ProtectionFull Protection

nn Delta ExportDelta Export

BoronBoron
nn No ActionNo Action

nn Full ProtectionFull Protection



Flexibility of the Regional BoardFlexibility of the Regional Board
in Setting Objectivesin Setting Objectives

nn Seasonal VariationsSeasonal Variations

nn Vary by Sections of the RiverVary by Sections of the River

nn Water Year ConsiderationsWater Year Considerations

nn Meet State and Federal Laws and PoliciesMeet State and Federal Laws and Policies



What Do We Need From You?What Do We Need From You?

nn Alternatives Under or Overly Protective ?Alternatives Under or Overly Protective ?

nn Suggestions for Other Alternatives?Suggestions for Other Alternatives?

nn Need Formal CommentsNeed Formal Comments



Questions and Comments PeriodQuestions and Comments Period





IMPLEMENTATIONIMPLEMENTATION
PROGRAMPROGRAM

Lower San Joaquin River 
Salinity and Boron 
Control Program



TOPICSTOPICS

nn Highlights of morning sessionHighlights of morning session

nn Regional BoardRegional Board

nn Methods for reducing salinity and boronMethods for reducing salinity and boron

nn Potential control programPotential control program



Morning SessionMorning Session

nn Background informationBackground information

nn Potential water quality objectivesPotential water quality objectives



REGIONAL BOARDREGIONAL BOARD

nn Responsible for protecting beneficial uses Responsible for protecting beneficial uses 
of both surface waters and ground watersof both surface waters and ground waters

nn Authority over both point source and Authority over both point source and 
nonpoint source dischargesnonpoint source discharges



REGIONAL BOARDREGIONAL BOARD

nn Basic regulatory tool:  Waste Discharge Basic regulatory tool:  Waste Discharge 
RequirementsRequirements

nn Nonpoint sources:  Management practicesNonpoint sources:  Management practices

nn Prohibition of dischargeProhibition of discharge

nn EnforcementEnforcement



Basin Plan Basin Plan 
Implementation ChapterImplementation Chapter

nn Explains how the Board will conduct a Explains how the Board will conduct a 
program to protect water qualityprogram to protect water quality

nn Contains time schedulesContains time schedules

nn Describes surveillance and monitoring Describes surveillance and monitoring 



Can Salinity and Boron Levels be Can Salinity and Boron Levels be 
Reduced?Reduced?



Methods for Reducing Salt and Methods for Reducing Salt and 
BoronBoron

nn Less salt into the valleyLess salt into the valley

nn More water More water 

nn Less salt in drain waterLess salt in drain water

nn More salt out of valleyMore salt out of valley

nn Real time water managementReal time water management



Methods for Reducing Salt and Methods for Reducing Salt and 
BoronBoron

nn Less salt into the valleyLess salt into the valley

nn More water More water 

nn Less salt in drain waterLess salt in drain water

nn More salt out of valleyMore salt out of valley

nn Real time water managementReal time water management



Less Salt in Drain WaterLess Salt in Drain Water

nn Water conservationWater conservation

nn Tailwater recoveryTailwater recovery

nn Sequential reuse and volume reductionSequential reuse and volume reduction

nn Evaporation pondsEvaporation ponds

nn Water treatmentWater treatment

nn Land retirementLand retirement

nn Active alternative land managementActive alternative land management



Less Salt in Drain WaterLess Salt in Drain Water
(Continued)(Continued)

nn Reduce municipal and industrial sources of Reduce municipal and industrial sources of 
saltsalt

nn Reduce other nonpoint sourcesReduce other nonpoint sources

nn Ground water managementGround water management



Watershed ApproachWatershed Approach

nn Control effort will address entire watershedControl effort will address entire watershed

nn Point and nonpoint source dischargersPoint and nonpoint source dischargers

nn Water agenciesWater agencies

nn Groups of water agencies and other regional Groups of water agencies and other regional 
entitiesentities



ApproachApproach

nn Focus on waste managementFocus on waste management

nn Does not address export of water from the Does not address export of water from the 
watershedwatershed

nn Does not address importation of saltDoes not address importation of salt



Nonpoint Source DischargersNonpoint Source Dischargers

nn State Water Resources Control Board’sState Water Resources Control Board’s

Nonpoint Source Pollution Control ProgramNonpoint Source Pollution Control Program

nn ThreeThree--tier processtier process
–– VoluntaryVoluntary

–– RegulatoryRegulatory--based encouragementbased encouragement

–– Full regulation Full regulation 



Waiver of WDRs for Irrigation Waiver of WDRs for Irrigation 
Return Flows (tailwater)Return Flows (tailwater)

nn Current conditions:Current conditions:
–– “Operating to minimize sediment to meet Basin “Operating to minimize sediment to meet Basin 

Plan turbidity objectives and to prevent Plan turbidity objectives and to prevent 
concentrations of materials toxic to fish and concentrations of materials toxic to fish and 
wildlife.”wildlife.”

nn Proposed:Proposed:
–– For LSJR watershed, add conditions related to For LSJR watershed, add conditions related to 

participation in (1) a local watershed effort participation in (1) a local watershed effort 
and/or (2) an MOU to establish a realand/or (2) an MOU to establish a real--time time 
operationoperation



Waiver of WDRs forWaiver of WDRs for
Wetland DischargesWetland Discharges

nn Same as for irrigation return flowsSame as for irrigation return flows



Waiver of WDRs forWaiver of WDRs for
Agricultural Subsurface DrainageAgricultural Subsurface Drainage

nn WDRs already used to control seleniumWDRs already used to control selenium

nn Use irrigation return flow waiver conditions Use irrigation return flow waiver conditions 
for subsurface drainage in low selenium for subsurface drainage in low selenium 
areasareas



Proposed Categories of Proposed Categories of 
DischargersDischargers

nn Dischargers operating under WDRsDischargers operating under WDRs

nn Dischargers meeting WDR waiver Dischargers meeting WDR waiver 
conditionsconditions
–– Discharge meets receiving water standardsDischarge meets receiving water standards

–– Local Management Plans approved by BoardLocal Management Plans approved by Board

–– Participant in BasinParticipant in Basin--wide Real Time wide Real Time 
Management Program Management Program 



Waste Discharge RequirementsWaste Discharge Requirements

nn Sets limitsSets limits
–– VolumesVolumes

–– ConcentrationsConcentrations

–– LoadsLoads

–– Timing of dischargeTiming of discharge

nn Time schedulesTime schedules

nn MonitoringMonitoring

nn EnforceableEnforceable



Proposed WDR Waiver ConditionsProposed WDR Waiver Conditions

High Quality DischargesHigh Quality Discharges

nn WDRs waived if no salt added and WDRs waived if no salt added and 
discharge meets receiving water standardsdischarge meets receiving water standards



Proposed WDR Waiver ConditionsProposed WDR Waiver Conditions

Local Management PlanLocal Management Plan

nn Prepared by water agencies, groups of Prepared by water agencies, groups of 
agencies, or othersagencies, or others

nn Requires: Requires: 
–– Evaluation of control optionsEvaluation of control options

–– How/when changes will be madeHow/when changes will be made

–– MonitoringMonitoring

nn Board approval requiredBoard approval required

nn Should qualify for Proposition 13 fundsShould qualify for Proposition 13 funds



Proposed WDR Waiver ConditionsProposed WDR Waiver Conditions

Real Time Management ProgramReal Time Management Program
nn Single agency Single agency 

nn Will be able to use assimilative capacity Will be able to use assimilative capacity 
during highduring high--flow conditionsflow conditions

nn Responsible for:Responsible for:
–– Coordinating activities of participantsCoordinating activities of participants

–– CEQA/WDRsCEQA/WDRs

–– Identification/implementation of control Identification/implementation of control 
measuresmeasures



Total Maximum Daily LoadsTotal Maximum Daily Loads
(TMDLs)(TMDLs)

nn Incorporated into WDRsIncorporated into WDRs

nn Goal for management plansGoal for management plans



Program TimelineProgram Timeline

nn First 18 MonthsFirst 18 Months
–– Conduct monitoringConduct monitoring



Program TimelineProgram Timeline

nn Next 20 MonthsNext 20 Months
–– Notify Board of intentNotify Board of intent

–– Cease dischargeCease discharge

oror

–– Prepare Management Plans Prepare Management Plans 

oror

–– Participate in development of RealParticipate in development of Real--time Management time Management 
ProgramProgram

oror

–– Submit Report of Waste DischargeSubmit Report of Waste Discharge



Program TimelineProgram Timeline

nn Next 18 MonthsNext 18 Months
–– Board consideration of Management Plans and Board consideration of Management Plans and 

WDRsWDRs



IncentiveIncentive

nn Prohibition of discharge?Prohibition of discharge?

nn Other approaches?Other approaches?



Point SourcesPoint Sources

nn Develop salinity/boron reduction plansDevelop salinity/boron reduction plans

nn Comply with TMDLsComply with TMDLs



Groundwater ProtectionGroundwater Protection

nn WDRs will be required for salt/boron WDRs will be required for salt/boron 
storage and disposal sitesstorage and disposal sites



QUESTIONSQUESTIONS

nn Are there approaches to get involvement Are there approaches to get involvement 
from:from:
–– Parties that divert water from the watershedParties that divert water from the watershed

–– Parties that import salt into the watershedParties that import salt into the watershed

nn Are the timetables appropriate?Are the timetables appropriate?

nn For nonpoint source dischargers, are there For nonpoint source dischargers, are there 
incentives to participate other than a incentives to participate other than a 
Prohibition of Discharge?Prohibition of Discharge?
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Stanislaus River

Tuolumne River

Merced River

Salt Slough

Mud Slough
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SJR near Vernalis

SJR at Crows Landing

Lower San Joaquin River BasinLower San Joaquin River Basin



San Joaquin RiverSan Joaquin River
Basin Plan Amendment Addressing Basin Plan Amendment Addressing 

Salinity and BoronSalinity and Boron

Real Time Water Quality 
Management



IntroductionIntroduction

nn WhatWhat

nn WhyWhy

nn HistoryHistory

nn Current StatusCurrent Status

nn Future ApplicationFuture Application

nn Questions, Discussion, and Comments Questions, Discussion, and Comments 



What Is Real Time Management?What Is Real Time Management?

nn Real time management is the real time coordination Real time management is the real time coordination 
of discharges to meet water quality objectivesof discharges to meet water quality objectives
–– Real time: telemetryReal time: telemetry

–– Coordination: shift in the timing of both freshwater and Coordination: shift in the timing of both freshwater and 
saline water dischargessaline water discharges

nn What is needed for real time management?What is needed for real time management?
–– Monitoring data and telemetryMonitoring data and telemetry

–– Processing and modeling of this dataProcessing and modeling of this data

–– Management using the processed dataManagement using the processed data



Why Real Time Management?Why Real Time Management?

nn OpportunityOpportunity

nn NecessityNecessity

nn UtilityUtility



San Joaquin River
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Real Time Monitoring StationsReal Time Monitoring Stations
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San Joaquin River near VernalisSan Joaquin River near Vernalis
30 Day Running Average Electrical Conductivity30 Day Running Average Electrical Conductivity
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NecessityNecessity
nn No other project can both:No other project can both:

–– increase frequency of meeting water quality objectivesincrease frequency of meeting water quality objectives

–– allow for discharge of salts from basinallow for discharge of salts from basin

nn SWRCB direction:SWRCB direction:
–– 1995 WQCP1995 WQCP

–– 1999 bay delta decision1999 bay delta decision

nn Big part of regional board salt and boron basin Big part of regional board salt and boron basin 
plan amendment implementation planplan amendment implementation plan



UtilityUtility

nn Past efforts of Grassland Water District:Past efforts of Grassland Water District:
–– reoperationreoperation and wetland flushingand wetland flushing

nn SWRCB WQCP EIR modeling studies:SWRCB WQCP EIR modeling studies:
–– tile drainagetile drainage reoperationreoperation

–– wetland wetland reoperationreoperation

nn VAMP flow estimates:VAMP flow estimates:
–– Spring 1999Spring 1999



Chronology of RealChronology of Real--Time ManagementTime Management

nn Alex Hildebrand (SDWA) and Charlie Kratzer Alex Hildebrand (SDWA) and Charlie Kratzer 
(SWRCB)(SWRCB)

nn SJRMP Water Quality SubcommitteeSJRMP Water Quality Subcommittee

nn USBR Challenge Grant demonstration projectUSBR Challenge Grant demonstration project

nn MOUMOU

nn CALFED Grant (San Joaquin River Management CALFED Grant (San Joaquin River Management 
Program Water Quality Subcommittee)Program Water Quality Subcommittee)



Current StatusCurrent Status

nn Operating under a twoOperating under a two--year CALFED Grantyear CALFED Grant
–– Adding and upgrading stationsAdding and upgrading stations

–– Processing dataProcessing data

–– Making forecastsMaking forecasts

–– Soliciting feedback / participationSoliciting feedback / participation



Start

Collect Raw Flow, Stage & EC Data

Preprocess Raw Data and
Make Future Assumptions
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Post Results to the
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and Tables

Stop

Water Quality Forecast Water Quality Forecast -- ProcessProcess



Data SourcesData Sources

nn San Joaquin River San Joaquin River 44

nn Merced River  Merced River  33
nn Tuolumne River Tuolumne River 22
nn Stanislaus RiverStanislaus River 33
nn Orestimba Creek Orestimba Creek 11
nn Wetlands Area Wetlands Area 22
nn Precipitation  Precipitation  44

nn Auxiliary Auxiliary 44

nn Total =Total = 23 23 



Sample ForecastSample Forecast
Vernalis Flow and ECVernalis Flow and EC

Vernalis Electrical Conductivity - Week 6/13/2000

0

1,000

2,000

3,000

4,000

5,000

6/6 6/8 6/10 6/12 6/14 6/16 6/18 6/20 6/22 6/24 6/26

D
a

il
y

 F
lo

w
 (

c
fs

)

300

400

500

600

700

800

E
C

 (
u

S
/c

m
)

F o r e c a s t e d  F l o w

A c t u a l  F l o w

F o r c a s t e d  E C

A c t u a l  E C

Current EC Limit

SWRCB EC standard at Vernalis:   Apr-Sept = 700uS/cm    Oct-Mar = 1000 

Subject to Revision

RWQCB, Central  Valley Region 6/20/2000

Eric 
Oppenheimer 
CRWQCB,CVR



Sample ForecastSample Forecast
Vernalis Flow and TDS Assimilative CapacityVernalis Flow and TDS Assimilative Capacity

Vernalis TDS Assimilative Capacity - Week 6/13/2000
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Sample ForecastSample Forecast
Crows Landing Flow and ECCrows Landing Flow and EC

Crows Landing Electrical Conductivity - Week 6/13/2000
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SJR near Vernalis ECSJR near Vernalis EC
Real Time Model versus ActualReal Time Model versus Actual
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SJR near Vernalis EC SJR near Vernalis EC 
Real Time Model versus Actual Real Time Model versus Actual 
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SJR near VernalisSJR near Vernalis
Salt Load Assimilative Capacity Salt Load Assimilative Capacity 
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Salt Load Assimilative Capacity Salt Load Assimilative Capacity 
in the SJR near Vernalis in the SJR near Vernalis 
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-100%

-80%

-60%

-40%

-20%

0%

20%

40%

60%

80%

100%

Apr-99 Jun-99 Aug-99 Oct-99 Dec-99 Feb-00 Apr-00 Jun-00

P
er

ce
nt

  D
if

fe
re

nc
e

Underestimated Load Overestimated Load



Future ApplicationFuture Application

nn BasinBasin--wide application of realwide application of real--time time 
management will require coordination of:management will require coordination of:
–– Water districtsWater districts

–– Drainage districtsDrainage districts

–– Joint powers authoritiesJoint powers authorities

nn Lack of coordination will reduce the ability Lack of coordination will reduce the ability 
to discharge salts to the SJRto discharge salts to the SJR



More Information More Information 

nn For more information on the CALFED funded For more information on the CALFED funded 
San Joaquin River RealSan Joaquin River Real--time Program, log on time Program, log on 
to the Department of Water Resources, San to the Department of Water Resources, San 
Joaquin District RealJoaquin District Real--time web page: time web page: 

http://http://wwwdplawwwdpla.water.ca..water.ca.govgov//sjdsjd//waterqualitywaterquality//
realtimerealtime/index.html/index.html



QuestionsQuestions

nn Is the concept of realIs the concept of real--time management time management 
clear?clear?

nn Should realShould real--time management be part of the time management be part of the 
implementation plan for the control of salts?implementation plan for the control of salts?

nn Can management efforts in the basin be Can management efforts in the basin be 
coordinated?  And if so, how?coordinated?  And if so, how?


